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157] ABSTRACT

Apparatus for filtering dust and the like entrained in a
flow of transport air which includes an enclosed hous-
ing having an upper filtering portion and a lower
hopper for collecting dust. A plurality of filter elements
are disposed in the upper housing portion, and a spe-
cially formed inlet plenum directs the transport air with
entrained foreign particles in a predetermined directton
toward the hopper so that heavier particles of dust are
carried directly to the hopper by inertia rather than
collecting on the filter elements. The filter elements are
support solely by a cluster of support rods extending
across the housing, and an access opening and closure
door are provided for inserting and removing the filter
elements. A latch assembly is provided which slidably
engages the enclosure door at its closed position, after
which it can be tightened, all without requiring any
special tools.

14 Claims, 5 Drawing Sheets
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AIR FILTER WITH HORIZONTAL FILTER
ELEMENTS

BACKGROUND OF THE INVENTION

This invention relates generally to apparatus for fil-
tering large volumes of transport air having dust or
other foreign matter entrained therein by passing such
transport air through a plurality of self-cleaned filter
elements, usually cylindrically shaped pleated paper
filter elements. |

Historically, industrial filters have been designed to
filter and clean large volumes of air by utilizing a plural-
ity of large fabric bags through which the dirty air
flows and deposits the entrained foreign matter on the
surface of the bags. The effective life of these so-called
“baghouse” filters is extended considerably by periodi-
cally cleaning the bags, such as by mechanical shaking,
by pulses of air or the reverse flow of pressurized air,
whereby most of the foreign matter deposited on the
bags is removed therefrom and allowed to fall by grav-
ity into a collection hopper or the like.

In Frey U.S. Pat. No. 4,218,227, an improved indus-
trial dust collector is disclosed in which compact
pleated paper filter elements are substituted for the
conventional bag filters. As explained in greater detail
in such patent, the compact size of the pleated paper
filter elements, as compared to the much larger cylindri-
cal bags, resulted in a significant reduction in the overall
size of the filter apparatus as a whole, assuming the same
quantity of transport air i1s cleaned by both units. In the
Frey dust collector and most of its progeny, the pleated
paper filters are generally cylindrical in shape and are
mounted to a partition plate to hang vertically down-
wardly therefrom. Since the filter elements depend
vertically downwardly, the bottom ends of the filter
must be blanked off or capped to prevent the upwardly
moving transport air from entering the filter without
passing through the filter media, and therefor the verti-
cally disposed filter elements themselves reduce the
available space for proper interstitial velocity of the
transport air, whereby a larger overall dust collector
housing must be provided to assure such proper intersti-
tial velocity. Moreover, this type of dust collector usu-
ally suffered the disadvantage of requiring a relatively
complex mounting arrangement for mounting the filter
elements within the housing at a vertical disposition,
and when the filter elements eventually had to be re-
placed, the usual practice was to shut the dust collector
down for a considerable period of time so that a work-
man could enter the filter apparatus and manually re-
move and replace each filter element from inside the
housing of the filter apparatus.

In an effort to overcome some of the aforesaid disad-
vantages of the conventional dust collector having
pleated paper filter elements, it has been proposed to
position such filter elements with a horizontal extent or
at least generally horizontal extent, as compared with
the vertical extent as disclosed in the Frey patent. Rep-
resentative disclosures of such horizontal-type dust
collectors may be found in Schuler U.S. Pat. No.
4,395,269, Browning U.S. Pat. No. 4,277,260, and Rus-
sian Patent 627841. The Schuler patent states that the
dust collector disclosed therein, which includes gener-
ally horizontal positioning of the filter elements, results
in a more compact dust collector that has a cleaning
capacity of at least forty to fifty or more c.f.m. per cubic
foot of volume, as compared with the typical vertically
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disposed filter elements. Advantages are also asserted to
result from the downwardly slanted positioning of the
filter elements, and the utilization of a baffle at the inlet
of the dust collector which is struck by the particles of
foreign matter entering the dust collector, to thereby
prevent direct impingement of such foreign matter upon
the uppermost filter elements and reduce wear on such
filter elements. However, with this arrangement, a
somewhat complicated mounting arrangement 1S pro-
vided for the filter elements, including a specially
formed stepped mounting plate, a cantilevered yoke
assembly for extending through the interior of each
filter element to support it, and an end cap detachably
mounted on the yoke by a bolt and handle. Moreover,
the presence of the baffle at the inlet of the dust collec-
tor inherently interferes with the downward flow of the
dust particles impinging thereagainst, whereby the rela-
tively large particles tend to remain entrained in the
transport air for cleaning by the filter elements rather
than passing directly to the bottom of the dust collector
for collection thereat without burdening the filter ele-
ments in a manner that can increase the pressure drop
thereacross and/or require most frequent cleaning by
the pulse jet cleaning apparatus.

In contrast to the devices discussed above, the pres-
ent invention provides a dust collector or filtering appa-
ratus which obtains all of the space saving advantages
obtained from using horizontally disposed filter ele-
ments while also alleviating the aforesaid drawbacks
associated with known apparatus.

SUMMARY OF THE INVENTION

In accordance with the present invention, apparatus
for filtering dust and the like entrained in a flow of
transport air or other gas is provided, such apparatus
comprising a generally enclosed housing having a side
wall, an upper filtering portion, and a lower collection
portion. A plurality of conventional filter elements are
disposed in the upper portion of the housing, each such
filter element being generally hollow and mounted with
its central axis extending substantially horizontally
away from the side wall of the housing, the filter ele-
ments being arranged in at least one, and preferably
two, generally vertical columns with a predetermined
spacing between each filter element and between the
two columns. An inlet arrangement for the dirty air 1s
located at the side wall of the housing, and it 1s formed
to direct the dirty air in a predetermined flow path that
is directed downwardly toward the lower collection
portion of the housing and alongside the exterior sur-
faces of the filter elements in the aforesaid vertical col-
umn or columns, whereby the heavier particles of for-
eign matter entrained in the transport air will be carried
by inertia and the transport air directly to the lower
portion of the housing for collection thereat, and the
lighter particles of foreign matter will be separated from
the carrier air by passing through the filter elements. An
outlet 1s provided for communicating with the down-
stream side of the filter elements for permitting removal
of the cleaned transport air, and, preferably, a conven-
tional pulse jet cleaning apparatus is provided for peri-
odically transmitting pulses of pressurized air to the
interior of the filter elements for cleaning dust particles
and the like from the exterior surface of such filter
elements.

In the preferred embodiment of the present invention,
the filter elements are arranged in two vertical columns
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having a spacing therebetween, and the inlet for the
dirty air includes an opening in the side wall of the
housing that is positioned adjacent the spacing between
the two columns of filter elements. Additionally, the
inlet includes a specially formed plenum that receives
transport air adjacent the top of the housing and directs
the transport air in a downward direction toward and
through the inlet opening, the inlet plenum having a
gradually decreasing cross-sectional area along its
downward extent.

Additionally, in the preferred embodiment of the
present invention, each filter element is individually
supported in the upper housing by three support rods
extending horizontally across the upper housing, with
two of such support rods being spaced apart to permit
the exterior surface of the cylindrical filter elements to
rest thereon, whereby such support rods constitute the
sole support for the filter element, and the third support
rod extends above the surface of the filter element to
prevent movement of the filter element in any direction.
In accordance with a further feature of the present
invention, the housing includes an access wall having a
plurality of access openings therein, each access open-
ing being aligned with a cluster of three support rods
for each filter element, whereby the filter elements can
be easily inserted in, or removed from, the upper hous-

ing by moving the filter element through the access

openings and sliding them along the horizontally ex-
tending support rods. Each access opening is preferably
provided with a hinged door that includes a resilient
sealing material mounted on the inside face of the door
so that when the door is at its closed position to cover
the access opening, the sealing material will be urged
against the end of the filter element for that access open-
ing to thereby seal the end of the filter element and
prevent the flow of dirty air around the end of the filter
element. Also, each door is provided with a unique
latch arrangement that includes cooperating slots lo-
- cated 1n the door and in the housing, and a carriage bolt
member shdable in these slots between an inoperable
position releasing the door to permit opening thereof,
and an operable position at which the door is main-
tained at its closed position, the carriage bolt member
including a manually turnable element for readily secur-
ing the door in its closed position without requiring any
tools.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a front elevational view of a filter apparatus
according to the present invention;

FIG. 2 is a side elevational view of the filter appara-
tus shown in FIG. 1;

FIG. 3 1s a diagrammatic perspective view, partially
broken away, illustrating the upper portion of the hous-
ing of the filter apparatus illustrated in FIG. 1;

FIG. 4 1s a detailed view illustrating the latch ar-
rangement for the access doors;

FIG. § is a perspective view illustrating the carriage
bolt member of the aforesaid latch arrangement; and

FIG. 6 1s a diagrammatic view illustrating the flow
path of dust particles within the filter apparatus.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Looking now in greater detail at the accompanying
drawings, FIGS. 1 and 2 illustrate a dust collector or

filtering apparatus 10 which includes an upper housing
portion 12 in which filtering of transport air having
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entrained foreign particles therein i1s carried out in a
manner to be described presently, and a lower housing
portion 14, generally referred to as a hopper, in which
the particles separated from the transport air are col-
lected and ultimately removed in any conventional
manner through the bottom of the hopper 14. A plural-
ity of legs 16 are provided, and lifting lugs 18 may also
be provided for lifting and moving the filter apparatus
10 when desired.

As best seen 1n FIGS. 2 and 3, the upper housing
portion 12 is rectangular in shape, and includes a side
wall 20 opposed to and facing an access wall 22. A
plurality of support rods 24 extend horizontally across
the upper housing portion 12 and they are supported at
each end thereof in the access wall 22 and the side wall
20, respectively. As shown in FIG. 3, the side wall 20
has a plurality of outlet openings 26, the function of
which will be explained presently, and it will be noted
that the support rods 24 are arranged in clusters of three
rods lying in a generally circular pattern and spaced
from one another so that the bottom two rods in each
cluster are paraliel to one another whereby a filter ele-
ment 28 can rest thereon, and the third rod in each
cluster i1s located generally above the filter element 28
sO that it is essentially contained against movement in
any direction by the cluster of three support rods 24.
The filter elements 28 are conventional and may be of
any well known constructions, and they are preferably
formed as cylinders using a pleated paper filter media.
In the disclosed embodiment of the present invention,
two cylindnical pleated paper filter elements are sup-
ported in each cluster of three support rods, and they
are arranged end-to-end with their axes extending hori-
zontally and parallel to the support rods 24 and with the
adjacent ends of the two filter elements abutting one
another in a sealed relationship as shown in FIG. 3.
Preferably, the filter elements 28, and the support rods
24 therefor, are arranged in two vertical columns with
a vertical spacing 30 therebetween, and there is a small
spacing between each pair of adjacent filter elements in
each column to provide a space for air to flow therebe-
tween and around the filter elements 28.

A dirty air inlet conduit 32 is located above a cham-
ber 34 and communicates with an inlet air plenum 36
that is defined by the side wall 20,, two triangular
shaped side walls 38, and a flat back wall 40 that extends
diagonally across the chamber 34. The inlet plenum 36
communicates with the interior of the upper housing 12
through a rectangular inlet opening 42 formed in the

side wall 20. The remainder of the chamber 34 on either
side of the enclosed inlet plenum 36 constitutes an outlet
plenum 44 in communication with all of the outlet open-
ings 26, it being noted that the portions of the outlet
plenum 44 on both sides of the inlet plenum 36 are in
open communication with one another in the area be-
hind the diagonally extending end wall 40 of the inlet
plenum, whereby all of the outlet air in the outlet ple-
num 44 can be removed therefrom through the outlet
conduit 46. The outlet plenum 44 also houses conven-
tional pulse jet cleaning devices for periodically clean-
ing the filter elements 28, such pulse jet cleaning device
including a compressed air header 48 mounted beneath
the outlet plenum 44 which communicates through a
pulse valve 50 with each of two vertical pipes 54 ar-
ranged 1n the outlet plenum 44 on each side of the inlet
plenum 36 and directly behind the vertical row of outlet
openings 26, only one of such vertical pipes 54 being
shown in FIG. 3. In a conventional and well known
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manner, each of the vertically extending pipes 52 are
provided with nozzles 34 projecting away from the
vertical pipe 52 toward the outlet openings 26. When-
ever it i1s desired to clean the filter elements 28, such as
at timed intervals or when a predetermined pressure
drop across the filter elements is sensed, the pulse valve
50 for each vertical pipe 52 opens for a short period of
time to permit a pulse of high pressure alr to flow from
the compressed air header 48, through the vertical
pipes, and out through the nozzles 54 where the pulses
are directed to the interior surfaces of the filter elements
28 to set up a shock wave and reverse air flow that
removes foreign matter and dust collected at the exte-
rior surface of the filter elements 28, whereupon such
dust and particles eventually fall by gravity to the lower
housing or hopper 14 for collection.

The access wall 22 of the upper housing portion 12 is
provided with a plurality of access openings 56 through
which the filter elements 28 can be inserted into, or
removed from, each of the clusters of support rods 24.
A closure door 58 is provided at each access opening
§6, and is carried by a hinge 60 which permits the clo-
sure door to be moved from an open position (see FIG.
3) for insertion and removal of the filter elements, and a
closed position (see FIG. 1) for sealing the upper hous-
ing portion 12. The inside face of each closure door 58
1s provided with an annular ring 62 projecting out-
wardly therefrom a short distance, and this annular ring
62 is utilized to support resilient material that will en-
gage the end face of the filter elements 28 when the
closure doors 58 are moved to their closed position.
More specifically, the resilient sealing material is
mounted on the inside of the closure door as two sepa-
rate pieces, namely a first piece 64 which is circular in
shape and has a diameter such that it will be held in
place within the projecting shoulder 62 by frictional
contact therewith, and a second piece 66 which is annu-
lar in shape and which fits about the outside surface of
the projecting shoulder 62 and held in place by fric-
tional contact thereat. Thus, the two sections of resilient
sealing material 64, 66, which are subject to wear be-
cause of the abrasive nature of the dust particles and
other foreign materials which are handled by the dust
collector apparatus, can be quickly and easily replaced
without any adhesive or special tools. Also, it is impor-
tant to note that when the closure door 58 is closed, the
annular ring 62 is specially sized to engage the face of
the forward filter element 28 and pushes both filter
elements 28 along the support rods 24 toward engage-
ment with the side wall 20 to establish a proper sealing
relationship between the side wall 20 and rearmost filter
element 28, between the two elements 28, and between
the forward filter element 28 and the annular ring 62.

In accordance with a further feature of the present
invention, each closure door 58 is provided with a
unique latching arrangement that permits each closure
door 58 to be individually secured at its closed position
without using any special tools. As best seen in FIGS.
3-9, a slot-forming bracket 68 is fixed to the access wall
22 adjacent each access opening 56, and each bracket 68
includes a T-shaped slot 70. Each closure door 58 is
provided with a cooperating slot 72 which, when the
closure door is moved to its closed position, will over-
lap with a portion of the extending end of the T-shaped
slot 70. A carriage bolt member 74 is provided, and it
includes an enlarged head portion 76 which is larger
than the width of the slots 70 and 72 and which is inte-
grally formed with a square projection 78 having a
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threaded screw 80 extending therefrom to threadably
engage a bolt portion 82 that 1s formed with extending
arm portions 84 that can be easily grasped for manual
turning. A conventional washer 86 may be provided for
abutment with the bolt member 82. In operation, the
enlarged head portion 76 is inserted through the top
part of the T-shaped slot 70, and the entire latch mem-
ber 1s manipulated to locate the enlarged head portion
underneath the slot 70 with the square bolt portion 78
slidably disposed in the extending end portion of the
‘T-shaped slot 70. The closure door 58 is then moved to
its closed position with the slots 70 and 72 overlapping
as described above, and the square nut portion 78 of the
latching assembly is then slidably moved in the overlap-
ping slots until the latching member assumes the posi-
tion shown in FIG. 4. The operator then grasps the
threaded bolt portion 82 and tightens it onto the
threaded screw 80, whereby the closure door, and the
first and second resilient seal elements 64, 66, are urged
into positive and sealing relationship with the end of the
filter element 28 as shown in FIG. 4. Similarly, when it
1s necessary to open the closure door 58, the threaded
bolt member 82 is manually turned on the threaded
screw member 80 until the latch member is in a loos-
ened position, whereupon it can be slidably moved to
the right as shown in FIG. 4 and out of contact with the
closure door §8. Also, at this position of the latch mem-
ber, it will be noted that the enlarged head 76 will main-
tain the latch member within the confines of the slot-
forming bracket 68 so that it can be quickly and easily
again moved to the left when the closure door 58 is

again moved to its closed position for sealing.
In operation, and with all of the filter elements 28 in

place as shown in FIG. 3, a pressure differential is estab-
lished between the inlet conduit 32 and the outlet con-
duit 46 so that transport air having dust particles or
other foreign matter flows at a relatively high velocity
into and through the inlet plenum 36 which is formed,
as described above, to direct this transport air in a pre-
determined flow path directed downwardly toward the
hopper or lower housing portion 14 and alongside the
exterior surfaces of the filter elements 28. With this
downwardly directed flow path, heavier particles of
foreign matter which are entrained in the transport air
will be carried directly to the hopper 14 by inertia for
collection thereat, and the lighter and smaller particles
of foreign matter will be carried upwardly in the upper
housing 12 by the normal flow of the transport air to
and through the filter elements 28 (see FIG. 6). These
lighter particles will be deposited or collected at the
exterior surface of the filter element as the transport air
passes through the filter media of the filter elements 28.
The cleaned air flows from the interior portion of the
filter elements 28, through the outlet openings 26,
through the outlet plenum 44, and is finally discharged
through the outlet conduit 46. At periodic timed inter-
vals, or when the collected dust particles accumulate on
the exterior surface of the filter elements 28 to such an
extent that the pressure drop across the filter elements
28 reaches a predetermined maximum value, the pulse
valves 50 are operated in a conventional fashion to
cause brief pulses of high pressure air to be admitted

from each of the nozzles 54 in a direction toward the

interior of the filter elements 28. These high energy
pulses cause the collected dust particles to move away
from the exterior surface of the filter elements 28, and
many, if not most, of these dust particles then fall by
gravity to the bottom of the housing for collection at
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the hopper 14. In some cases, the dust particles may be
re-entrained in the transport air so as to be drawn back
to the surface of the filter element 28 from which they
were separated, or they may move downwardly for
re-entrainment and collection at the exterior surface of
a filter element below the filter element from which
they were originally discharged.

Since many of the heavier particles entrained in the
transport air are carried directly to the hopper 14 as
described above, these particles need not be filtered
from the transport air using the available surface area of
the filter elements 28, thereby substantially increasing
the operating efficiency of the dust collector of the
present invention. Additionally, since there is less load-
ing of dust particles on the surface of the filter elements
28, they will have a longer operating life.

When the filter elements 28 must eventually be re-
placed, the present invention also provides a structure
that permits this replacement procedure to take place
quickly and easily, and without requiring any special
tools of any kind. More specifically, the carriage bolt
member 74 can be easily turned manually by grasping
the arms 84 of the threaded bolt member 82 to loosen
the carriage bolt member 74, after which 1t can be easily
moved in the slots 70, 72 until the closure door slot 72
i1s cleared, whereupon the closure door 58 can be
opened and the carriage bolt member 74 retained in
place within the confines of the bracket 68. The dirty
filter elements 28 are then withdrawn through the ac-
cess openings 56, and 1t will be noted that no tools or
equipment of any kind are required to remove the filter
elements 28 since they can simply be slidably moved
along the two lowermost support rods 24 of the cluster
supporting a particular filter element 28. Similarly, new
filter elements can be inserted through the access open-
ings 36 by sliding them along the two lowermost sup-
port rods 24 until they are nested as shown in FIG. 3,
and 1t will be noted that the sole support for the filter
elements 28 is the two lowermost support rods 24 and
the filter elements 28 are otherwise cradled in each
cluster of three support rods 24. The closure doors 58
are then pressed into sealing engagement with the out-
ermost ends of the filter elements 28, and the carriage
bolt member 74 1s again moved inwardly to the position
shown in FIG. 4, after which the threaded bolt member
82 can be easily turned manually to secure each closure
door 1in sealing relationship with the adjacent filter ele-
ments 28. Thus, the entire operation of replacing ex-
hausted filters with new filters can be done in a matter
of minutes, and no tool of any kind is required for any
step in the operation. This is a significant improvement
in terms of time and effort as compared with known
dust collector and filter apparatus as described above.

It will therefore be readily understood by those per-
sons skilled in the art that the present invention is sus-
ceptible of a broad utility and application. Many em-
bodiments and adaptations of the present invention
other than those herein described, as well as many varn-
ations, modifications and equivalent arrangements will
be apparent from or reasonably suggested by the pres-
ent invention and the foregoing description thereof,
without departing from the substance or scope of the
present invention. Accordingly, while the present in-
vention has been described herein in detail in relation to
its preferred embodiment, it is to be understood that this
disclosure 1s only illustrative and exemplary of the pres-
ent invention and is made merely for purposes of pro-
viding a full and enabling disclosure of the invention.
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The foregoing disclosure is not intended or to be con-
strued to limit the present invention or otherwise to
exclude any such other embodiment, adaptations, varia-
tions, modifications and equivalent arrangements, the
present invention being limited only by the claims ap-
pended hereto and the equivalents thereof.

I claim:

1. Apparatus for filtering dust and the like entrained
in a flow of transport air or other gas, said apparatus
comprising:

(a) generally enclosed housing means having a side
wall, an upper f{iltering portion and a lower collec-
tion portion;

(b) a plurality of filter elements disposed in said upper
portion of said housing, each said filter element
being generally hollow and mounted with its cen-
tral axes extending substantially horizontally away
from said side wall, and said filter elements being
arranged in two generally vertical columns lying in
spaced relation to one another and with a predeter-
mined spacing between each filter element;

(c) inlet means located at said side wall for introduc-
ing said transport air and entrained foreign matter
into said housmg, said inlet means including an
inlet opening in said side wall of said housing lo-
cated between said columns of filter elements, and
said inlet means being formed to direct said trans-
port air in a predetermined flow path directed
downwardly toward said lower housing portion
and generally alongside the exterior surfaces of
said filter elements in said vertical columns,
whereby heavier particles of foreign matter en-
trained 1n said transport air will be carried directly
to the lower portion of said housing for collection
thereat and lighter particles of foreign matter will
be separated from said transport air by said filter
elements; and

(d) outlet means communicating with the interiors of
said filter elements for permitting removal of said
cleaned transport air when said transport air flows
from said inlet means and through said filter ele-
ments.

2. Apparatus for filtering dust as defined in claim 1
and further characterized in that said inlet means in-
cludes an inlet plenum means formed to receive said
transport air adjacent the top of said housing and to
direct said transport air in a downward direction
toward and through said inlet opening, said inilet ple-
num means having a generally decreasing cross-sec-
tional area along its downward extent.

3. Apparatus for filtering dust and the like entrained
in a flow of transport air or other gas, said apparatus
comprising:

(a) generally enclosed housing means having a side
wall, an upper filtering portion and a lower collec-
tion portion;

(b) a plurality of filter elements disposed in said upper
~portion of said housing, each said filter element
being generally hollow and mounted with its cen-
tral axes extending substantially horizontally away
from said side wall, and said filter elements being
arranged in at least one generally vertical column
with a predetermined spacing between each filter
element;

(c) a plurality of support rods extending generally
horizontally across said housing with each said
filter element resting on at least two of said support
rods which contribute the sole support therefor;
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(d) inlet means located at said side wall for introduc-

ing said transport air and entraimned foreign matter
into said housing, said inlet means being formed to

direct said transport air in a predetermined flow

path directed downwardly toward said lower

housing portion and generally alongside the exte-
rior surfaces of said filter elements in said vertical
column, whereby heavier particles of foreign mat-
ter entrained in said transport air will be carried

directly to the lower portion of said housing for
collection thereat and lighter particles of foreign

matter will e separated from said transport air by
said filter elements; and

(e) outlet means communicating with the interiors of

said filter elements for permitting removal of said
cleaned transport air when said transport air flows
from said inlet means and through said filter ele-
ments.

4. Apparatus for filtering dust as defined in claim 3
and further characterized in that three of said support
rods are provided for each of said filter elements and are
arranged in a predetermined pattern so that the filter
element rests on two of said support rods and the third
support rod is located above the surface of said filter
element.

5. Apparatus for filtering dust as defined in claim 3
and further characterized in that said housing includes
an access wall located opposite said side wall, in that
said support rods extend between said side wall and said

access wall, and in that said access wall includes a plu-

rality of access openings through which said filter ele-
ments can be placed within said housing.
6. Apparatus for filtering dust as defined in claim §

and further characterized in that closure means are
provided at said access wall for selectively covering
and uncovering said access openings.

7. Apparatus for filtering dust as defined in claim 6
and further characterized in that said closure means
includes a separate door positioned adjacent each said
access opening and movable between open and closed
positions, each said door having sealing matenal
mounted thereon to sealingly engage the end of a filter

element when the door is at its closed position.
8. Apparatus for filtering dust as defined in claim 7
and further characterized in that said closure means

includes latch means for selectively maintaining said
doors at their closed position, said latch means includ-
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ing a first slot formed in said door, a second cooperating

slot formed in said access wall, and a manually operable
screw means slidable in said first and second slots be-

50

tween operable and inoperable positions and turnable in

said operable position to urge said door and said sealing
material thereon into contact with said filter element
when said door is at said closed position.

9. Apparatus for filtering dust and the like entrained
in a flow of transport air or other gas, said apparatus
comprising:

(a) generally enclosed housing means having an
upper filtering portion, and a lower collection por-
tion;

(b) a plurality of filter elements disposed in said upper
portion of said housing;

(c) inlet means for introducing said transport air and
entrained foreign matter into said housing at the

upstream side of said filter elements;
(d) outlet means in communication with the down-

stream side of said filter elements for permitting
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removal of said transport air after it has passed
through said filter elements;

(e) a plurality of support means for individually sup-
porting said filter elements within said upper hous-
ing portion;

(f) access openings in said housing disposed adjacent
each said support means; and

(g) closure door means provided at said access open-
ings for selectively uncovering said access open-
ings to permit a filter element to be placed in or
removed from said housing and covering said ac-
cess openings to enclose said housing during opera-
tion of said apparatus, said closure door means
including latch means slidable between an operable
position for maintaining said closure door means at
said position covering said access openings and an
inoperable position permitting said closure door
means to move to said uncovering position thereof,
said latch means also including manually turnable
means for selectively securing said closure door to
said housing at said operable position of said latch
means.

10. Apparatus for filtering dust as defined in claim 9
and further characterized in that said latch means in-
cludes a first slot located in said ciosure door means and
a second slot located in said housing at a position to
overlap partially said first slot when said closure door is
at said covering position thereof, and in that said manu-
ally turnable means includes a carriage bolt member
having an enlarged head portion which 1s larger than
said first and second slots, a square portion slidable 1n
said first and second slots without turning, a threaded
screw portion extending from said square portion, and a
threaded bolt portion engaging said threaded screw
portion and turnable thereon to selectively secure said
closure door to said housing.

11. Apparatus for filtering dust as defined in claim 9
and further characterized in that said closure door
means includes resilient sealing material carried thereon
at a position to sealingly engage an end of said filter
elements when said closure door means 1s at said cover-
ing position thereof.

12. Apparatus for filtering dust as defined in claim 11
and further characterized in that said closure door
means includes a separate hinged door located adjacent
each said access opening, in that the inside surface of
each said hinged door includes an annular shoulder
extending outwardly therefrom, and in that said resil-
ient sealing material is provided in two pieces, one piece
being circular and frictionally held within said annular
shoulder and the other piece being annular and friction-
ally held at the outside surface of said annular shoulder.

13. Apparatus for filtering dust as defined in claim 11
and further characterized in that said hinged door 1n-
cludes an annular shoulder extending outwardly there-
from and having a predetermined outward extent that 1s
selected to engage an end of one of said filter elements
and cause proper sealing engagement at the ends of said
filter elements.

14. Apparatus for filtering dust and the like entrained
in a flow of transport air or other gas, said apparatus
comprising:

(a) a generally enclosed housing having an upper
filtering portion and a lower hopper for collecting
filtered dust, said upper housing portion having
first and second flat side walls disposed in opposing
relation to one another;
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(b) a plurality of support rods extending horizontally
between said first and second side walls within said
upper housing portion, said support rods being
arranged In groups of three support rods spaced
equidistant from one another in a circular pattern,
and said groups of support rods being arranged in a
pair of vertical columns having a predetermined
spacing therebetween with each said column in-
cluding at least three said groups of support rods;
(¢) a hollow horizontally extending cylindrically
shaped filter element resting on at least two of said
support rods in each said groups, with said two
support rods constituting the sole support for said
filter element:

(d) inlet means including an opening in said first side
wall at a location adjacent said spacing between
said vertical columns, and including an inlet ple-
num formed to direct said transport air in a prede-
termined flow path directed downwardly toward
sald lower hopper and alongside the exterior sur-
faces of said filter elements carried in said vertical
columns, whereby heavier particles of said foreign
matter entrained in said transport air will be carried
directly to said lower hopper for collection thereat
and lighter particles of said foreign matter will be

10

i5

20

23

30

35

45

50

53

65

12

separated from said transport air by said filter ele-
ments;

(e) outlet means including outlet openings in said first

side wall communicating with the interior of each
of said filter elements, and including an outlet ple-
num for receiving said transport air after it has
passed through said filter elements and said outlet

openings;

(f) an access opening formed in said second side wall

adjacent each said group of support rods for per-
mitting filter elements to be inserted in or removed
from said upper housing by sliding said filter ele-
ments through said access openings and along said
support rods;

(g) a hinged closure door located adjacent each said

access opening and movable between a first posi-
tion covering said access opening to enclose said
housing and a second position uncovering said
access opening to permit insertion or removal of
said filter elements, said closure door including
latch means for selectively securing said closure
door at 1ts first position; and

(h) pulse jet means for selectively cleaning said filter

elements by transmitting a pulse of high pressure

air to the inside of said cylindrical filter elements.
% % * % %
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